Functional characterization of the recombinant N-methyltransferase domain from the multienzyme enniatin synthetase.
A 51 kDa fusion protein incorporating the N-methyltransferase domain of the multienzyme enniatin synthetase from Fusarium scirpi was expressed in Saccharomyces cerevisiae. The protein was purified and found to bind S-adenosyl methionine (AdoMet) as demonstrated by cross-linking experiments with (14)C-methyl-AdoMet under UV irradiation. Cofactor binding at equilibrium conditions was followed by saturation transfer difference (STD) NMR spectroscopy, and the native conformation of the methyltransferase was assigned. STD NMR spectroscopy yielded significant signals for H(2) and H(8) of the adenine moiety, H(1') of D-ribose, and S-CH(3) group of AdoMet. Methyl group transfer catalyzed by the enzyme was demonstrated by using aminoacyl-N-acetylcysteamine thioesters (aminoacyl-SNACs) of L-Val, L-Ile, and L-Leu, which mimic the natural substrate amino acids of enniatin synthetase presented by the enzyme bound 4'-phosphopantetheine arm. In these experiments the enzyme was incubated in the presence of the corresponding aminoacyl-SNAC and (14)C-methyl-AdoMet for various lengths of time, for up to 30 min. N-[(14)C-Methyl]-aminoacyl-SNAC products were extracted with EtOAc and separated by TLC. Acid hydrolysis of the isolated labeled compounds yielded the corresponding N-[(14)C-methyl] amino acids. Further proof for the formation of N-(14)C-methyl-aminoacyl-SNACs came from MALDI-TOF mass spectrometry which yielded 23 212 Da for N-methyl-valyl-SNAC, accompanied by the expected postsource decay (PSD) pattern. Interestingly, L-Phe, which is not a substrate amino acid of enniatin synthetase, also proved to be a methyl group acceptor. D-Val was not accepted as a substrate; this indicates selectivity for the L isomer.